1. Introduction {#sec0005}
===============

Nodular fasciitis is a benign, usually self-limiting, myofibroblastic proliferation arising from the fascia with a predilection for the upper extremities, trunk, and the head and neck region in young adults \[[@bib0005]\]. However, it is rare for the lesion to arise in a location inside the joint \[[@bib0010]\]. Until now, there have been only two reported cases of intra-articular nodular fasciitis in the elbow joint. This report describes a rare case of intra-articular nodular fasciitis arising in the elbow joint. This manuscript is written in accordance with the Surgical CAse REport (SCARE) guidelines \[[@bib0015]\].

2. Presentation of case {#sec0010}
=======================

The patient was a 19-year-old woman with a 3-month history of pain in the left elbow. She had slept on her left elbow, using it as a pillow, in March 2017. Upon waking up, she could not stretch her left elbow. Thereafter, she forcibly extended her elbow, which resulted in severe pain. She visited a clinic for consultation and was referred to our hospital in June 2017.

On physical examination of the left elbow, mild swelling was detected but no mass was palpated. The range of motion (ROM) of the elbow joint was limited to 120-40°.

Plain radiographs of the left elbow showed no calcification or medullary lesions. Magnetic resonance imaging (MRI) was performed using a 1.5-T MR scanner (Philips Healthcare, Best, The Netherlands). There was an intra-articular oval mass measuring 10 mm × 20 mm on the anterior aspect of the distal humerus. The mass seemed to have iso- to slightly high signal intensity compared to the surrounding normal muscle on T1-weighted MRI and a high signal intensity on T2-weighted MRI ([Fig. 1](#fig0005){ref-type="fig"}A, B). Contrast-enhanced MRI was performed after intravenous injection of gadolinium diethylenetriamine pentaacetic acid. The contrast-enhanced T1-weighted MRI scans showed an intra-articular lobulated mass on the anterior portion of the elbow joint with accompanying effusion ([Fig. 1](#fig0005){ref-type="fig"}C, D). There were no abnormal findings on peripheral blood examination. These preoperative clinical and imaging findings suggested an initial diagnosis of soft tissue tumor, such as intra-articular pigment villonodular synovitis (PVNS) or intra-articular hemangioma.Fig. 1Preoperative axial T1-weighted (A) and axial T2-weighted (B) magnetic resonance (MR) images. Contrast-enhanced T1-weighted axial (C) and sagittal (D) MR images.Fig. 1

The patient subsequently underwent excision of the mass arthroscopically. Before excision, arthroscopic evaluation was performed. The arthroscopic findings revealed that there was a soft, white mass with a smooth surface, which was adherent to the anterior capsule of the elbow joint ([Fig. 2](#fig0010){ref-type="fig"}A). The mass was excised in fragments using an arthroscopic shaver system ([Fig. 2](#fig0010){ref-type="fig"}B).Fig. 2Arthroscopic findings in the patient's elbow joint. There was a soft, white mass (A) (yellow arrow). The mass was excised piece by piece using an arthroscopic shaver system (B).Fig. 2

Histological examination of the excised tumor tissue was performed with hematoxylin-eosin (H&E) staining and it was stained with anti-α-smooth muscle actin (SMA). Histologically, the lesions consisted of myofibroblasts with a myxoid matrix. A few lymphocytes were visible. However, there was no significant nuclear atypia ([Fig. 3](#fig0015){ref-type="fig"}A). Immunohistochemically, the spindle cells were diffusely positive for α-SMA ([Fig. 3](#fig0015){ref-type="fig"}B). The overall features were those of intra-articular nodular fasciitis. At the most recent follow-up, 20 months after surgery, the patient had no subjective symptoms, including pain. The ROM of the elbow joint was extended to 150-0°, with no limitations. The final MRI findings showed no tumor recurrence ([Fig. 4](#fig0020){ref-type="fig"}A, B).Fig. 3H&E- (A) (magnification, ×40) and anti-α-SMA- (B) (magnification, ×40) stained sections of the excised tumor tissue for histological examination.Fig. 3Fig. 4Final axial T1-weighted (A) and sagittal (B) magnetic resonance images.Fig. 4

3. Discussion {#sec0015}
=============

Although the cause is uncertain, nodular fasciitis is likely to be induced by local injury or local inflammatory process. In our patient, there was minor trauma resulting from stretching of the elbow joint. For many patients with nodular fasciitis, the mass grows rapidly and extends for a few weeks \[[@bib0020]\]. As nodular fasciitis is not generally known to arise within a joint, the occurrence at such anatomical locations may lead to a misdiagnosis \[[@bib0025]\]. To the best of the authors' knowledge, the first report of intra-articular nodular fasciitis, published by Van Royen et al. in 1993 \[[@bib0030]\], presented a case that occurred in the temporomandibular joint. Patients with intra-articular nodular fasciitis typically complain of pain, swelling, restriction of joint motion, and a palpable mass around the joint \[[@bib0035]\]. In this case, the patient had the same symptoms on her left elbow joint. On literature search, only two other cases of intra-articular fasciitis in the elbow joint were identified \[[@bib0005],[@bib0040]\].

A definitive diagnosis of this tumor could not be determined prospectively in this case. The differential diagnosis included intra-articular PVNS, juxta-articular myxomas, synovial chondromatosis, lipoma arborescence, fibroma of the tendon sheath, ganglion cyst, desmoid tumor, and hemangioma. Intra-articular nodular fasciitis is rarely encountered, and therefore, is not usually considered during the clinical investigation of joint symptoms \[[@bib0045]\].

The features of nodular fasciitis shown by computed tomography and MRI have been reported to be nonspecific \[[@bib0010],[@bib0030], [@bib0035], [@bib0040]\]. Nodular fasciitis shows iso- to slightly high-signal intensity on T1-weighted images and high-signal intensity on T2-weighted images by MRI findings. It is difficult for clinicians to differentiate nodular fasciitis from other tumors or tumor-like lesions, including malignancy, solely by imaging analysis, so biopsy or surgical excision is indicated for intra-articular nodular fasciitis for accurate diagnosis \[[@bib0035]\]. Therefore, biopsy examination is essential to establish the diagnosis \[[@bib0020]\]. In this case, a clear diagnosis could be made only after excisional biopsy.

Histologically, nodular fasciitis consists of fibroblastic and/or myofibroblastic cell proliferation in the abundant collagenous stroma. Occasionally focal areas of myxoid or hyalinized stroma are observed. Immunohistochemically, the cells stain positively for α-SMA, but negatively for desmin, suggesting focal smooth-muscle cell differentiation \[[@bib0020]\].

The clinical findings (site, follow up, and recurrence) of intra-articular fasciitis are summarized in [Table 1](#tbl0005){ref-type="table"} from 17 case reports \[[@bib0005],[@bib0010],[@bib0020],[@bib0030],[@bib0035],[@bib0050], [@bib0055], [@bib0060], [@bib0065], [@bib0070], [@bib0075], [@bib0080], [@bib0085], [@bib0090], [@bib0095]\]. The prognosis of the condition is excellent and local recurrence of the lesion was not observed among the previously reported cases. In contrast, Yamamoto et al. have presented a very rare case of secondary aneurysmal bone cyst in the distal humerus after resection of intra-articular nodular fasciitis within the elbow joint. Intra-articular nodular fasciitis and aneurysmal bone cyst seem to belong to the same biological spectrum defined as USP6-induced tumors according to the report \[[@bib0040]\]. However, such a case was very rare, and the secondary aneurysmal bone after resection of intra-articular nodular fasciitis was only observed in one of the 17 case reports.Table 1Clinical features of cases of intra-articular fasciitis.Table 1AuthorsYearAge/ SexSiteTreatmentFollow upRecurranceVan Royen C, et al.199336/ FTemporomandibular jointOpen excision1yr. 6moNoYamamoto T, et al.200149/ MKneeOpen excision2yr. 6moNoSoejima T, et al.200352/ MKneeArthroscopic excision2yrNoLädermann A, et al.200815/ MShoulderArthroscopic excision6moNoNishioka N, et al.200925/MElbowOpen excision1yrNoHagino T, et al.200924/ MKneeArthroscopic excision1yrNoHarish S, et al.201126/ MShoulderOpen excision6moNoMatsuzaki, et al.201220/ MKneeOpen excision1yrNoKo PY, et al.20134/ FKneeOpen excision1yrNoGans I, et al.201413/ MKneeArthroscopic excision--NoChan MF, et al.201417/ MKneeArthroscopic excision1yr. 5moNoYamamoto M, et al.201513/MElbowOpen excision1yrSecondary aneurysmal bone cystTajima S, et al.201554/ FShoulderArthroscopic excision3moNoMiyama A, et al.201830/FKneeArthroscopic excision1yr. 3moNo201856/ FKneeArthroscopic excision1yr. 1moNoChoughri, et al.201854/ MFingerOpen excision1yrNoWang W, et al.201920/ MKneeArthroscopic excision6moNoThis case201919/ FElbowArthroscopic excision1yr. 8moNo

In this case, the mass was excised in fragments using an arthroscopic shaver system, so it was not completely resected. Fortunately, there was no recurrence at the final follow-up 20 months after surgery. Nevertheless, the limitation of this case is that the long-term results have not been evaluated. Therefore, it is necessary to follow up this case in the future.

4. Conclusion {#sec0020}
=============

We reported a rare case of intra-articular fasciitis in the elbow joint. It was difficult to diagnose preoperatively because preoperative clinical findings were nonspecific. Although histological examination is necessary to establish the diagnosis, we recommend that intra-articular nodular fasciitis should be included in the differential diagnosis of intra-articular mass lesions.
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